batrachus larvae recorded mean counts of log 7.26±0.18/g and log 6.24±0.64/g, log 6.37±0.41/g and log 4.93±0.51/g, log 5.46±0.22/g and log 4.38±0.53/g and, log 6.27±0.64/g and log 5.57±0.12/g, respectively for total viable bacteria (TVCs), motile aeromonads (MACs), presumptive pseudomonads (PPCs) and oxytetracycline resistant bacteria (ARBCs). The levels of TVCs, MACs, PPCs and ARBCs were significantly high in C. gariepinus than in C. batrachus larvae. The rearing water recorded comparatively low bacterial counts than in larvae. The difference between the TVCs of larvae and larval rearing water of C. gariepinus was statistically significant, where as it was insignificant for C. batrachus. The mean proportion of motile aeromonads of C. gariepinus larvae and rearing water was about 4-5 fold higher than in C. batrachus. The catfish nurseries recorded high prevalence of oxytetracycline resistant bacteria ranging from 3.58-35.71% in larval rearing water and 2.05-37.89% in larvae.
INTRODUCTION
Aquaculture is the fastest growing sector of the world food economy. Catfish are currently produced worldwide using various production systems. The major catfish producing countries are USA, Bangladesh, Japan, Taiwan and Vietnam (FAO 2014) . The catfish culture in West Bengal, India is slowly gearing up due to high economic return with low input. About 30% of the fish hatcheries of the district 24 Parganas (North) are involved in the breeding and production of seeds of catfish namely Clarias batrachus, C. gariepinus, C. macrocephalus, Pangasius pangasius, P. sutchi, etc. Many farmers have taken up nursery rearing of C. batrachus and C. gariepinus because of their good market value, high profitability and easy management practices. Several earlier studies reported incidence of diseases in Clarias culture (Sahoo et al. 1998 , Nahiduzzaman et al. 2000 , Sowunmi et al. 2008 . Although there are reports on the hatchery production ) and diseases of cultured C. batrachus in India (Sahoo et al. 1998; Mohanty and Sahoo 2007) , the distribution of different bacterial groups especially the motile aeromonads, pseudomonads and antibiotic resistant bacteria in fish nurseries are scanty. Also, several antibiotics and other chemicals are frequently used in catfish aquaculture as a remedy for various diseases.
Distribution of motile aeromonads, pseudomonads and oxytetracycline resistant bacteria in freshwater catfish, P. pangasius hatcheries (Abraham and Bharathkumar 2009 ) and other fish hatcheries of West Bengal (Bharathkumar and Abraham 2013) was reported in our earlier reports. In this communication the distribution of these bacterial groups in C. batrachus and C. gariepinus larvae and their environment is reported.
METHODOLOGY
The samples for this study were randomly collected from five catfish nurseries rearing Clarias batrachus and C. gariepinus in Naihati, North 24 Parganas district, West Bengal, India between March 2007 and July 2007. In each hatchery, samples of larvae, rearing water and source water were collected separately. The larvae of C. batrachus and C. gariepinus, 10-30 days old, were collected and packed in U-V sterilized oxygen-filled polythene bags separately. The nursery source water and larval rearing water samples were collected aseptically in 300 ml capacity sterilized glass containers. The samples were placed in an insulated container and brought to the laboratory within 3 h of collection. The water samples were diluted by 10 fold serial dilution in physiological saline. The bacterial flora associated with C. batrachus and C. gariepinus larvae were enumerated as described in Blanch et al. (1997) . The larvae were aseptically cut in to small pieces by using sterile scissor. Ten grams of cut pieces of larvae was transferred to 90 ml of saline and homogenized thoroughly in a homogenizer. The homogenized larval samples were diluted by 10 fold serial dilution in saline to appropriate levels.
Commercial antibiotics such as oxytetracycline (OTC) capsule I.P (Pfizer Ltd., Navi-Mumbai) and ampicillin (Lyke, Hetero Health Care Ltd., Mumbai) were procured locally. Stock antibiotic solutions were prepared by dissolving appropriate concentration of respective antibiotic in sterile physiological saline. Working solutions were prepared using sterile saline as and when required. The bacterial groups enumerated following standard methodology (APHA 1992) include total viable counts (TVCs), motile aeromonads counts (MACs), presumptive pseudomonads counts (PPCs) and antibiotic (oxytetracycline) resistant bacterial counts (ARBCs). Aliquots (0.1 ml each) of appropriately diluted larvae and water samples were spread on to tryptic soy agar (TSA, HiMedia, Mumbai) for TVCs, starch ampicillin (10 µg/ml) agar (SAA, Palumbo et al. 1985) for MACs, Pseudomonas isolation agar (PIA, HiMedia, Mumbai) for PPCs and TSA supplemented with OTC at 25 µg/ml for ARBCs in duplicate. All plates were incubated at room temperature (30±2 0 C) for 24-48 h and the colonies counted. The seeded SAA plates after 24 h of incubation were flooded with iodine solution. The ampicillin resistant, amylase positive and yellow colonies were counted as presumptive motile aeromonads. Besides, a series of biochemical reactions as described by Lechevallier et al. (1980) were performed to identify Aeromonas and Pseudomonas. Collins et al. (1989) was consulted for biochemical tests. The bacterial counts are presented as colony forming unit/ml water or g larvae. The results of the bacterial counts were processed by log transformation. Student 't' test was carried out using Microsoft Excel Package.
RESULTS AND DISCUSSION
The nursery source water (n=5) had counts of total viable bacteria, motile aeromonads, presumptive pseudomonads and OTC resistant bacteria in the range of log 4.18-4.37/ml, log 2.18-3.65/ml, log<1.00-1.70/ml and log 1.70-2.88/ml, respectively. The mean levels of TVCs, MACs, PPCs and ARBCs in C. gariepinus and C. batrachus larvae and larval rearing water are depicted in Figure 1 , the larval rearing water (log 6.94±0.20/ml) and whole larvae (log 7.26±0.18/g) of C. gariepinus had significantly high levels of viable bacteria compared to rearing water (log 6.18±0.43/ml; P<0.008) and larvae (log 6.24±0.64/g; P<0.009) of C. batrachus. Similarly, Sowunmi et al. (2008) in their study recorded high TVCs ranging from log 7.85 to log 7.94/g C. gariepinus gills and buccal cavity. During larval rearing, the food is added at high concentration in to the water, which results in an excellent medium for the growth of bacteria. The high levels of TVCs as observed in all the samples of catfish larval rearing system could be attributed to feeding practices followed and more particularly the use of uncooked slaughter house and poultry wastes in C. gariepinus culture. There existed statistically significant difference in the levels of TVCs in larvae and larval rearing water of C. gariepinus (P<0.03). In case of C. batrachus, it was insignificant (P>0.05). The uneaten food, decomposition of slaughter house and poultry wastes, and accumulation of fish excreta will favour the bacterial growth and, therefore, the higher bacterial counts as evinced by the high counts of viable bacteria (log 6.94±0.20/ml), motile aeromonads (log 6.46±0.38/ml) and pseudomonads (log 4.92±0.53/ml) in rearing water. The results corroborate the findings of Olafsen (2001) , who observed an increase in bacterial population in larval rearing because of feeding and excreta accumulation. The levels of MACs (P<0.001) and PPCs (P<0.003) were significantly high in C. gariepinus larvae. As depicted in Figure 3 , the proportion of motile aeromonads of C. gariepinus larvae and rearing water was about 4-5 fold higher than in C. batrachus. The proportion of MACs and PPCs in the TVCs of C. gariepinus larval rearing water ranged from 10.18-47.37% and 0.29-2.79%, respectively. While in larvae, it ranged from 4.05-49.00% and 0.18-2.55% respectively for MACs and PPCs in the TVCs. Likewise, the proportion of MACs and PPCs in the TVCs of C. batrachus larval rearing water was in the range of 1.30-6.67% and 0.82-2.75%, respectively. While in larvae, it ranged from 2.48-12.30% and 0.23-3.34%, respectively for MACs and PPCs in the TVCs (Figure 3) . The difference the MACs of larval rearing waters of C. gariepinus and C. batrachus was also highly significant (P<0.0004) possibly the reflection of the feeding and varied management practices. The aeromonad and pseudomonad groups comprise microorganisms with a dynamic role in the freshwater environments. These groups are isolated from water, sediment, plankton, invertebrates and fish, and are natural constituents of the bacterial flora of the digestive tract of aquatic animals (Austin and Austin 2007). Ogbondeminu (1994) recorded high levels of Pseudomonas and Aeromonas from a tropical hatchery producing Clarias anguillaris. Olafsen (2001) reviewed the reports on the isolation of bacteria from slime, external surfaces and intestine of fishes and opined that composition of bacterial groups varies with age, nutritional status and environmental conditions of fish. Further, the prevalence of oxytetracycline resistant bacteria in nursery source water (log 1.70-2.88/ml) of the present study indicated their presence in considerable proportions in water samples even before its use in nursery operation. The isolation of high levels of OTC resistant bacteria in larvae and larval rearing waters of catfish nurseries irrespective of antibiotic addition, as shown in Figures 1-2 , further justified the influence of nursery operations and management practices on the antibiotic resistant bacteria. The use of OTC or terramycin, both in feed and water in concentrations ranging from 2 to 15 ppm to improve the larval survival, besides sparfloxacin, enrofloxacin and acriflavine as prophylactic and curative measures was noticed in certain nurseries. The OTC resistant bacteria were observed in the range of 5.26-20.13% in C. gariepinus rearing water and 2.05-37.89% in larvae. It was in the range of 3.58-35.71% in C. batrachus rearing water and 5.89-37.84% in larvae (Figure 3) . These results evidently showed high prevalence of OTC resistant bacteria in catfish nurseries concomitant with the use of antibiotics. There existed significant differences in the OTC resistant bacterial counts of C. gariepinus and C. batrachus larvae (P<0.05) and rearing water (P<0.02). However, the differences in Oxytetracycline resistant bacteria in Clarias gariepinus and C. batrachus larvae and environment J Fish 3(1): 217-220, Apr 2015 the counts of OTC resistant bacteria of larvae and rearing water were insignificant (P>0.05), thus, indicating antibiotic pressure in the nursery system. Subagja et al. (1999) demonstrated that the survival rates of hatchery raised P. hypophthalmus larvae were systematically improved when rearing was carried out in water containing OTC at 5-20 mg/l. The results of the present study corroborate the observation of Kha (2006) who reported the prevalence of OTC resistance in over 90% of the bacterial isolates in Pangasius culture systems of Vietnam that used OTC. High resistance to OTC in Edwardsiella ictaluri isolated from diseased freshwater catfish, P. hypophthalmus in Vietnam was also reported (Dang et al. 2007) .
CONCLUSION
There is an urgent need on the responsible use of antibiotics in catfish culture and to control the bacterial flora in larval rearing environment by other means in lieu of the negative impacts of antibiotic resistance among the bacterial flora.
